peptidoglycan containing 5-10% of nucleic acids. When it was injected into guinea pigs with Freund's incomplete adjuvant plus egg white albumin as antigen, an increase of circulating antibody was observed as shown by the augmented titers of precipitin and hemagglutinin.
The results of skin test and corneal reaction indicated that the fraction mentioned above induced delayed hypersensitivity to egg white albumin.
Footpad reaction in mice demonstrated that the above frac tion induced delayed hypersensitivity to sheep red blood cells. It was confirmed in addition that the adjuvant activity of this fraction was not due to the presence of nucleic acids.
This adjuvant-active fraction was designated as HSA (hotwater soluble adjuvant). -extract from BCG; adjuvant activity Freund and McDermott (1942) demonstrated that an injection of killed mycobacteria with an antigen emulsified in mineral oil increased the titer of circulat ing antibody and caused delayed hypersensitivity against the antigen. Since then, water-in-oil emulsion containing mycobacteria has been used as potent adjuvant. Raffel and Cal (1950) ascribed the adjuvant activity of mycobacteria to wax D. The wax D, a fraction insoluble in hot acetone of the chloroform extract from mycobacteria, is a peptidoglycolipid and is known to be the main component of the cell wall of mycobacteria.
Recently, water-soluble substances which are adjuvant-active have been isolated from delipidated mycobacteria and from cell wall by means of hydrogenation (Hill 1972), enzymatic treatment (Adam et al. 1972 (Adam et al. , 1973 ) and ultrasonication (MiglioreSamour and Jolles 1972, 1973) . This report deals with the isolation of a watersoluble fraction from delipidated Mycobacterium bovis strain BCG by extraction with hot water. The fraction thus prepared was found to be adjuvant-active as revealed by the results of the tests for biological activities in guinea pigs. This fraction, hereafter referred to as HSA (hot-water soluble adjuvant), may be useful as adjuvant in place of whole cells of mycobacteria. The differences in chemical composition of HSA from that of other water-soluble adjuvants was also discussed. Biological activity nucleic acid. In the water-soluble adjuvant described by Hiu (1972) and Adam et al. (1972) , the main component of neutral sugars was arabinose and galactose. Thus they thought that arabinogalactan from cell wall was extracted. In the case of HSA only traces of arabinose and galactose were detected. Mannose and glucose were the main components of neutral sugars when evaluated by gas-liquid -chromatography. In addition, the difference in composition of neutral sugars and the very low content of DAP (diaminopimelic acid) suggested that a substance other than arabinogalactan-mucopeptide from cell wall is responsible for adjuvant activity of HSA. The content of amino sugar was not more than 3% after hydrolysis under various conditions. Chedid et al. (1972) investigated the biological activity of the water-soluble adjuvant prepared by Adam and found no toxic effect inherent to whole cells , when it was administered with saline. The biological activities other than adjuvant effect of HSA are now under investigation.
MATERIALS AND METHODS

Preparation
